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1.INTRODUCTION 

 

1.1. Brief history of hernia surgery 

 

The word ‚hernia‘ derives from the ancient greek word ‘hernos’ meaning sprout, as it 

referred to the resemblance of an abdominal wall hernia to the protruding bud of a 

plant [1]. The first observations regarding hernias appear in the egyptian papyrus of 

Ebers, dating back to the 16th century B.C [2]. Even though written evidence have not 

been found, signs of inguinal hernia surgery exist on the mummified body of Pharaoh 

Merneptah (1224-1214 B.C.) on which a large wound in the groin can be seen, with the 

scrotum separated from the rest of the torso [3]. Nevertheless, whether hernia repair 

procedures were performed at that time is still debatable. Nearly a thousand years 

later, Hippocrates (400 B.C.) described in the ‘Hippocratic Corpus’ the differentiation 

between hydrocele and inguinal hernia, with the former being transluminable [4]. 

Hippocrates was also the first to recommend taxis for strangulated hernias. Later, in 

the age of the Roman Empire, Aulus Cornelius Celsus suggested surgical repair of the 

symptomatic inguinal hernia through a scrotal incision just below the pubis, with 

dissection of the hernia sac from the spermatic cord and excision of the former. The 

use of cauterization was proposed as a method that accelerated the scar formation 

process [3]. About seven hundred years later, Paul of Aegina suggested ligation of both 

hernia sac and spermatic cord, sacrificing the ipsilateral testicle; an act that constituted 

a regression from the classic surgeons of that time [3]. The practice of routine 

concomitant orchiectomy was rejected again in the Middle Ages by William of Saliceto 

in 1275 A.D. [5]. As anatomic dissection and autopsy spread throughout the European 

continent after the Renaissance, the foundation of a more systematic approach on 

hernia repair was set. Knowledge, accumulated up until the 19th century, led to the 

complete understanding of the inguinal anatomy and paved the way for the 

publication of many classic works on the field by prominent anatomists like Scarpa, 

Cooper and Hesselbach. Nevertheless, despite all of the aforementioned advances, it 

was not until the introduction of Anesthesia in 1846 and the principles of antiseptic 

surgery by Lister in 1870 that the groundwork of modern hernia surgery was laid [6]. 
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Various techniques were described at that time, alas with a rather disappointing 

outcome, as reported by Billroth who reviewed the European experience in 1890 [7]. 

The surgical approach proposed by Bassini introduced a novel concept of physiological 

reconstruction of the inguinal canal instead of obliterating it with deep suturing of the 

inguinal rings. Bassini meticulously followed up with his patients and recorded the 

lowest morbidity and mortality rates of his time [8]. The next landmark in hernia repair 

was the utilization of Cooper’s ligament, first documented by Georg Lotheissen of 

Vienna in 1898 [3]. Bassini’s approach was widely adopted and was further modified 

and improved, leading eventually, to the Shouldice repair [9], focusing on a multi-layer 

repair of the transversalis fascia. It was soon realized that tension on the pubic end of 

the repair could lead to post-herniorrhaphy pain and recurrence. This observation gave 

birth to the concept of tension-free hernia repair, an operative strategy that 

constitutes the gold standard of hernia surgery from the mid-twentieth century up to 

the present time. The first to ever use a tension-free technique was Wölfler by 

performing a ‘relaxing incision’ on the anterior rectus sheath [10]. This technique was 

later modified and popularized by Anson and Mc Vay in 1960 [11]. An alternative 

approach to tension-free suture repair is the use of a prosthetic material. Marcy in 

1887 was the first to report the use of kangaroo tendon to cover the hernia defect 

[12]. Subsequently, early forms of mesh were created and implanted in patients. These 

early meshes were made of stainless steel, characterized by exceptional stiffness, 

nylon that demonstrated too rapid disintegration, and polypropylene, a material with 

more favorable properties. The first utilization of a mesh to bridge the hernia defect 

rather than reinforcing tissues under tension was described by Usher [13]. A further 

issue that emerged was that of the most appropriate positioning of the mesh. 

Lichtenstein proposed that the mesh should be implanted anterior to the fascia 

transversalis, resulting in a paradigm shift in hernia surgery with tension-free repair 

being accepted as the standard of care [14].  

The introduction of laparoscopy revolutionized the field of hernia surgery in the early 

1990s with the development of transabdominal pre-peritoneal approach (TAPP) which 

is, essentially, a laparoscopic hernia sac reposition and implantation of a mesh in a 

tension-free manner [15]. This technique opened the way for the laparoscopic total 

extraperitoneal repair (TEP) in 1991 [16], an approach based on the dissection of the 
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pre-peritoneal space and implantation of a mesh, usually without any form of fixation 

of the latter. The advances in laparoscopy provided alternative therapeutic strategies 

for further types of hernias, other than groin hernias, and gave birth to intra-

peritoneal mesh implantation techniques as an alternative to the classic open surgical 

approach for ventral/incisional hernias and also hiatal hernias as well.  

The above brief presentation of the history of hernia surgery demonstrates the 

distance covered between the early days of surgical repair and the modern era of 

tension-free laparoscopic surgery. Although open repairs have proven themselves over 

time and still remain the standard approach for many surgeons, laparoscopic hernia 

repair demonstrates excellent outcomes in the hands of the adequately trained. 

Nevertheless, a plethora of unanswered questions have yet to be addressed.  

 

1.2. Hernia classification and epidemiology 

 

Hernia refers to any protrusion or projection of an organ, or part of it, through a hernia 

ring. In the case of abdominal wall hernias this protrusion occurs through the wall that 

contains the herniated structures. On the contrary, internal hernias occur when the 

internal organ protrudes into a retroperitoneal fossa or a foramen in the abdominal or 

thoracic cavity.  

The abdominal wall consists of a complex fusion of overlapping layers of muscle and 

connective tissue designed to contain and protect the abdominal contents while 

facilitating rotation and approximation of the thorax with respect to the pelvis [17].  

 

Abdominal wall hernias are usually classified by location: 

 

 Ventral hernias 

Ventral hernias protrude through the anterior abdominal wall and include primary 

hernias such as umbilical, epigastric, spigelian, parastomal and the majority of 

incisional hernias. The general population has a 2-20% lifelong risk of developing an 

incisional hernia after laparotomy [18]. An estimated 25% of all individuals are either 

born with or will develop a primary ventral hernia in their lifetime [19]. 
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 Groin hernias 

Groin hernias account for approximately 75% of all abdominal wall hernias with a 

lifetime risk of 27% in males and 3% in females [20]. Groin hernias can be subdivided 

into inguinal and femoral hernias. Approximately 96% of groin hernias are inguinal and 

the remaining 4% are femoral [21] which present more frequently as complicated 

hernias than the former.  

 

 Pelvic hernias 

This type of hernias protrude through the pelvic foramina (hernia sciatica, hernia 

obturatoria) of the perineum. They are relatively rare occurrences with a known 

incidence of under 0,5%, although the chances are that the real incidence is greater as 

that reported in the literature [22]. 

 

 Flank hernias 

Flank hernias occur infrequently and can be congenital, primary, post-traumatic, or 

incisional. They are bounded by the 12th rib, the iliac crest, the erector spinae and the 

external oblique muscle. Hernia rates of 0,4-17% following flank incision have been 

reported [23]. 

 

 Hiatal hernias 

The term hiatal hernia refers to the herniation of intraabdominal organs through the 

hiatus oesophagei. In general, four different types of hernias are described. The most 

common is type I hernia or sliding hernia, where the cardia of the stomach slides 

cranially above the diaphragm. Type II results from a defect of the phrenico-

esophageal membrane where the gastric fundus serves as the leading point of 

herniation with the gastric junction remaining in position. Type III is a combination of 

type I and II. Type IV is associated with a large defect of the hiatus oesophagei which 

allows the herniation of most of the stomach and/or further intraabdominal organs 

into the mediastinum. More than 95% of hiatus hernias are Type I hernias [24].  
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1.3. Pathophysiology 

 

Congenital Hernias 

The abdominal wall is from a biomechanical point of view a cylinder-like structure 

comprised of muscle, aponeuroses and connective tissue that contain the viscera intra-

peritoneally. Generally, the etiology of herniation can be divided into two categories: 

congenital and acquired. Failure of the processus vaginalis to obliterate results in a 

patent inguinal canal and, consequently to indirect groin hernias both in men and 

women [25]. The processus vaginalis is an invagination of the peritoneum parietalis 

that facilitates caudal testis migration in males. More specific, in males, the caudal 

genital ligament (gubernaculum) physiologically migrates through the inguinal canal to 

the scrotum to allow descent of the testicle. Subsequently, the cranial part of the 

gubernaculum degenerates and the internal ring closes. The caudal part of the 

gubernaculum remains and forms the scrotal ligament [26]. Failure of this 

embryological sequelae leads to a patent processus vaginalis, also named ‘canal of 

Nuck’ and formation of a congenital groin hernia. In females, migration of the caudal 

genital ligament does not occur [27]. Its inguinal component persists in females as 

round ligament, whereas in males it disappears. It runs through the internal ring, along 

the inguinal canal and ends in the subcutaneous fat tissue of labium majora or cranial 

to the external ring.  

About 10% of umbilical hernias also have a congenital etiology. Failure of the umbilical 

fibromuscular ring to obliterate, an ongoing process that can last until the 4th year of 

life, results in a hernia ring [28] [29].  

Although rare, diaphragmatic hernias can also have a congenital etiology that is 

associated with failure of the diaphragm to completely close during development. Two 

of the most common congenital diaphragmatic hernias are the hernia of Bochdalek, 

with postero-lateral localization, and the hernia of Morgagni that occurs on the 

anterior right side of the diaphragm. 

 

Acquired Hernias 

The majority of abdominal wall hernias are acquired. Degeneration or disruption of the 

fibromuscular structures leading to herniation can develop as a result of various 
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conditions. Disturbed collagen metabolism plays a decisive role in the formation of 

hernias. It has been shown that in individuals with altered collagen metabolism the 

role of fibroblast production is not physiologic and also that the rate of collagenolysis 

appears to be increased compared to healthy individuals [17]. Acquired elastase 

deficiency can also lead to hernia formation. It has been found that increased serum 

elastase and decreased a1 antitrypsin levels are associated with smoking and lead to 

an increased rate of herniation [17]. Other known risk factors include: chronic 

glucocorticoid administration and older age. 

Chronic increase of the intra-abdominal pressure is a major risk factor that contributes 

to acquired hernia. Chronic cough, pregnancy, constipation, and strenuous physical 

activity are all factors that result in elevation of the intra-abdominal pressure. 

According to Pascal’s principle the intra-abdominal pressure is transmitted equally to 

the abdominal walls. In response to pressure increase, the muscular abdominal wall 

strata contract, generating counter-pressure. In the event that the intra-abdominal 

pressure exceeds abdominal wall pressure, the excess pressure results in deformation 

of the abdominal wall’s weakest component [17]. According to the law of Laplace, 

T=Pr/w where T is wall tension, P is pressure, r is radius and w is wall thickness. The 

biomechanical interpretation of the above physical law is that the wall tension will be 

greatest at the area with the largest radius and the thinnest wall. Hence, once a defect 

has been already developed, the radius at this location will increase and the abdominal 

wall thickness will have decreased thus increasing wall tension which, subsequently, 

leads to hernia progression. From all the above, it can now be easily derived that once 

a hernia defect exists, its progression will be continuous as the wall tension at that 

point will continue to increase.  

 

1.4. Clinical features 

 

A common symptom of abdominal wall hernias, regardless of their localization, is a 

dull discomfort or ‘heaviness’ which may or may not be associated with a bulge. Those 

hernias are mostly reducible and can also manifest as an asymptomatic, non-tender 

mass. When visible, the bulge usually increases on straining and completely decreases 

on lying down. The edges of the fascia defect are always palpable. If moderate to 
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severe pain is present, the possibility of incarceration or even strangulation should be 

considered. A hernia is characterized as incarcerated or as irreducible when the hernia 

contents become adherent to the hernia sac, hindering the reduction in the abdominal 

cavity. Incarcerated hernias containing a hollow viscus may manifest with symptoms of 

bowel obstruction. In case of compromised vascular supply, ischemia and necrosis of 

the herniated tissues may occur. Signs of strangulation include a tender, irreducible 

hernia, absent cough impulse and an edematous, erythematous warm overlying skin. 

Depending on the severity of the case, patients may present with a toxic appearance 

and must be rapidly treated.  

Hiatal hernias constitute a distinct type of hernias as the functionality of the lower 

esophageal sphincter is influenced, producing upper GI symptoms, the most common 

of which are heartburn, regurgitation and dysphagia.  Nevertheless, most type I hiatus 

hernias, also known as sliding hernias, remain asymptomatic.  The most common 

symptoms of individuals with type II-IV hernias are usually vague and intermittent, 

including epigastric pain, dysphagia and bloating. Complications of type I hernias are 

exclusively reflux-associated whereas complications of all paraesophageal and mixed 

types are associated with mechanical problems caused by the hernia itself. The 

symptom intensity is usually proportionate to the size of the hernia with the most 

severe being reported by patients with gigantic type III-IV hernias. [30]. 

Paraesophageal hernia complications can be life-threatening and include gastric 

volvulus, respiratory complications and/or palpitations caused by mechanical 

compression of the thoracic structures and GI bleeding. Bleeding ulcers and erosions of 

the herniated stomach are described in the literature as Cameron lesions [31] 

 

1.5. Therapy 

 

As mentioned previously, once a hernia ring occurs, its progression will be continuous 

as the wall tension will permanently increase. The Law of Laplace clarifies the fact that 

the definitive therapy of a hernia can only be surgical. In the acute setting, hernia 

reduction may be performed, depending on the type of hernia and presence of 

incarceration. A strangulated hernia resulting in visceral ischemia renders immediate 

surgical intervention necessary. Signs of inflammation contraindicate any reduction 
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attempts. En-bloc reduction of an incarcerated hernia results in the intraabdominal 

transposition of the strangulated viscus, resulting in the ongoing compromise of the 

latter and mandates prompt exploration of the abdomen [32] 

 

 Inguinal hernias 

 

Symptomatic patients with hernias should be offered surgical repair to improve their 

quality of life. Surgical repair is routinely recommended for female patients as the 

incidence of femoral hernias, a type of hernias with higher risk of serious 

complications, is higher [33]. Inguinal hernia repair can be performed either open or 

laparoscopically. Open surgery can be further divided into two subgroups: the suture 

repair and the tension-free repair in which a prosthetic material is incorporated. The 

most popular open tension-free repair worldwide is the Lichtenstein repair or one of 

its modifications such as the ‘plug and patch’ technique. A key element of the 

Lichtenstein technique is the implantation of a mesh in the posterior wall of the 

inguinal canal to create a new artificial internal ring [14]. The Shouldice technique is a 

popular open suture repair. The central component of this approach is the incision of 

the transversalis fascia from the internal ring laterally to the pubic tubercle medially 

and the advancement of two upper and lower flaps which are then overlapped with a 

double layer of continuous sutures. The choice of repair should be tailored to the 

clinical circumstances, needs and expectations of each patient. Both tension-free and 

sutured repairs have advantages in experienced hands and in the correct setting.  

Since its introduction, laparoscopic hernia repair has gained increasing acceptance 

among surgeons worldwide, despite of its relatively long learning curve [34]. 

Laparoscopic transabdominal pre-peritoneal repair (TAPP) first described in 1990 [16] 

followed by the introduction of total extraperitoneal repair (TEP) [15] one year later, 

are two well-established approaches with widely documented outcomes with minimal 

post-operative pain and dropping of recurrence rates at 2-3% [35]. 

 

TAPP 

TAPP repair is performed through a transperitoneal access and, contrary to the TEP 

approach, is a true laparoscopic procedure. Once the primary trocar and the two 
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working trocars are inserted, the peritoneum is then incised to a point medial to the 

anterior superior iliac spine 2 cm cranially in relation to the internal inguinal ring, on 

the herniated side. Then, the pre-peritoneal space is exposed. The spermatic cord is 

then mobilized and the peritoneum is dissected proximal to the point of bifurcation of 

the spermatic vessels. In this manner, reduction of the hernia sac takes place. 

Afterwards, a prosthetic mesh is placed so that the myopectineal orifice is covered in 

its entirety. Mesh material and mesh fixation are still matters of controversy. The last 

step of the operation is the closure of the peritoneal defect and, consequently, the 

isolation of the foreign prosthetic material from the intraperitoneal viscera.  

 

TEP 

Total extraperitoneal repair commences with the development of the pre-peritoneal 

space with the insufflation of a spherical-shaped balloon dilatator followed by blunt 

and/or sharp dissection when necessary, after visualization of the posterior rectus 

sheath and retraction of the rectus muscle. The two additional working trocars are 

then inserted into the expanded myopectineal orifice. Once this space has been 

accessed, the spermatic cord dissection and hernia reduction proceeds in a fashion 

identical to the TAPP repair. It is of paramount importance that all potential points of 

herniation must have the mesh extending at least 2 cm beyond them in all directions. 

The medial extent of the mesh should be aligned with or even pass the midline. In case 

of bilateral repairs, the two meshes should overlap over the middle. That is because 

the medial extent of larger defects can extend to 2 cm off the midline. Once the mesh 

has been placed, the pneumoperitoneum is evacuated. Unlike the TAPP repair, closure 

of the peritoneum is not necessary, as it has not been violated.  

 

 Ventral/Incisional Hernias 

Both primary and secondary (incisional) ventral hernias can be surgically repaired 

either open or laparoscopically. Open suture repair was the gold standard of care for 

many years until data demonstrating recurrence rates up to 63% emerged [36]. This 

paved the way for mesh utilization which was associated with significantly lower 

recurrence rates on long-term follow-up [37]. As mesh implantation gained 

acceptance, various anatomical sites of implantation were used. The prosthetic 
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material can be placed ventral to the fascia (onlay), between the rectus muscles and 

the peritoneum (sublay), dorsal to the peritoneum (underlay or intraperitoneal onlay 

also known as IPOM) or as a bridge between the edges of the fascia defect (inlay). 

Existing data associate sublay and IPOM mesh placement with lower recurrence rates 

[38]. Ventral/Incisional hernias with a maximal defect width above 10 cm are classified 

as large hernias by the European hernia society and are associated with a notable level 

of complexity regarding their surgical management [39]. Fascia approximation in this 

category of cases is either impossible or is achieved only on the cost of high tension. 

Bridging of the hernia defect with a prosthetic material remains an option but, it 

should be kept in mind that it cannot restore the dynamic functionality of the 

abdominal wall. Therefore, when possible, a different approach such as component 

separation should be taken into consideration. The introduction of component 

separation has facilitated our capability of repairing more complex hernias of the 

anterior abdominal wall. Ramirez was the first to describe this technique in the year 

1990 [40]. The principle of his approach is the separation of the abdominal wall muscle 

layers in order to enable the midline excursion of the rectus abdominis. More 

specifically, the separation commences with the division of the medial attachment of 

the external oblique muscle, followed by the separation of the latter from the internal 

oblique muscle. Then, the posterior rectus sheath is mobilized followed by closure of 

the linea alba. Endoscopic component separation is also an option although it provides 

less release compared to the standard open procedure. A balloon dilatator is placed 

underneath the external oblique muscle and passed caudally toward the inguinal 

ligament. The balloon is insufflated and a space between the two muscles is created. 

Then the external oblique muscle is incised. Care should be taken to complete the 

release lateral to the linea semilunaris. However, in cases with previous transverse 

incisions of the lateral abdominal wall, the balloon dissector will tear the abdominal 

wall in the presence of excessive scar tissue, making the endoscopic approach 

contraindicated.  

 

Laparoscopic techniques-IPOM 

Since the introduction of the laparoscopic approach in ventral hernia repair by Leblanc 

and Booth in 1993 [41], the laparoscopic IPOM technique has been widely accepted as 
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it offers at least comparable outcomes to open surgery [42]. The procedure is 

generally performed in a three-trocar technique. The first step, specifically in cases 

with incisional hernia, is adhesiolysis which may take up the majority of the operative 

time. Adhesiolysis should generally be performed using blunt and sharp dissection. Use 

of energy sources should be avoided as they could either cause a primarily visible 

lesion of a hollow organ or could cause a lateral spread of thermal energy, potentially 

causing a secondary bowel perforation and a delayed intestinal leak. A recognized 

bowel lesion at the time of the index operation is associated with a mortality rate up 

to 1,7% whereas a secondary perforation with a mortality rate up to 7,7% [43] [44]. At 

least 5 cm of peritoneal surface must be freed of adhesions on either side of the hernia 

ring to allow a satisfactory overlap of the prosthetic material with the healthy fascia. 

Reduction of the hernia contents can be either straightforward or challenging. 

Generally, reduction of chronically incarcerated hernias should be performed in a 

hand-over-hand manner, with the application of external pressure if needed. In cases 

where the pre-peritoneal contents cannot be completely reduced, the peritoneum is 

incised around the fascia defect and the pre-peritoneal fat is reduced en bloc with the 

protruding hernia sac. At this point the fascia defect can be primarily closed allowing 

wider lateral mesh overlap and eliminating dead space. The necessity of this practice is 

debated [45]. A further controversial topic is that of the most appropriate way to 

reduce postoperative seroma rates. Mesh insertion and fixation is the next and most 

fundamental step of laparoscopic IPOM repair. It is crucial that the distance between 

the fascia defect and the edge of the mesh is at least 5 cm long. The mesh then can be 

fixated either with use of transfascial sutures or tacks in double-crown technique (the 

first row of tacks encircling the hernia ring and the second row of tacks being placed at 

the perimeter of the mesh). Discussions concerning the optimal tack and mesh 

material are still ongoing.  

 

 

 Paraesophageal Hernias 

Surgical repair of paraesophageal hernias is generally indicated in all symptomatic 

patients [46]. Paraesophageal hernias can be repaired either transabdominally or 

transthoracically. The transabdominal approach can be either open or laparoscopic. In 
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the hands of experienced surgeons recurrence rates are similar, however, laparoscopy 

is associated with reduced perioperative morbidity and mortality, less postoperative 

pain and shorter hospital stay [47]. Regardless of the approach, paraesophageal hernia 

repair involves a standard sequence of operative steps. Initially, the hiatus and hernia 

sac must be dissected with great care to avoid injury to adjacent structures such as 

pleura and aortic arch. The stomach is then repositioned and the lower esophagus 

must be sufficiently mobilized, usually 3-4 cm intraabdominally to ensure a tension-

free repair. After complete esophageal dissection, the next step is closure of the hiatal 

defect. This can be either performed with a suture hiatoplasty alone or with a mesh 

reinforcement. The type of hiatoplasty, use of prosthetic material, type, configuration 

and fixation of the latter remain debatable.  

The functional impairment of the lower esophageal sphincter can be dealt with, with 

the inclusion of an anti-reflux procedure as part of the paraesophageal hernia repair. 

The decision to perform a fundoplication should generally depend on the esophageal 

functional status of the patient, taking into consideration the high risk of post-

operative dysphagia.  

An anterior gastropexy should be used to reduce the risk of re-herniation 

intrathoracically. Recent studies reveal that even in the absence of fundoplication the 

incidence of post-operative reflux is acceptable with gastropexy alone [48]. 

 

1.6. Purpose 

 

The aim of this cumulative work is to shed light on current controversial issues of 

laparoscopic hernia surgery that largely remain unstudied.  

 

 The first question addressed was that of the efficacy and safety of laparoscopic 

giant hiatal hernia repair. This paper focused on posterior suture hiatoplasty as 

a method of choice for crural closure of large hiatal defects. [Appendix A] [49] 

 

 The choice of prosthetic material in laparoscopic TEP repair of inguinal hernias 

was a further direction of the conducted research. Even though a plethora of 

hernia repair mesh products are commercially available, there is no definitive 
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proof that one type of mesh is more appropriate than the other. The aim of this 

paper [Appendix B] [50] was to compare the outcomes after TEP using a 

standard-weight prolene mesh or a lightweight Titanium-coated mesh with 

regard to perioperative morbidity, postoperative pain, chronic inguinal pain 

occurrence and hernia recurrence.  

 

 A further subject of interest regarding laparoscopic TEP hernia repair is that of 

the appropriateness of the method among patients with prior surgery of the 

lower abdomen. Initially the feasibility and safety of TEP in this patient group 

was investigated in a cohort study [Appendix C] [51]. Further data was then 

generated with the conduction of a meta-analysis [Appendix D] [52] which 

additionally clarified the above-mentioned issue and examined if the findings of 

paper C can be generalized beyond this study itself. 

 

 Moving to the laparoscopic IPOM ventral/incisional hernia repair, a novel 

method of electric cauterization of the hernia sac without closure of the hernia 

defect was suggested as a simple measure against post-operative seromas. The 

hypothesis was tested in a cohort study with propensity score matching 

[Appendix E] [53].  
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2.RESULTS 

 

 

2.1 Laparoscopic repair of giant hiatal hernia. A single center experience. 

[Appendix A] [49] 

 

The aim of this paper was to investigate the efficacy and safety of the laparoscopic 

approach in patients with large type III and IV hiatal hernias. Between the years 1997 

and 2012 fifty-five patients with giant hiatal hernias were treated. In just a single case 

a prosthetic material was used to reinforce the approximated crurae. In the remaining 

fifty-four cases, a posterior suture hiatoplasty was performed in a standardized 

technique. Follow-up was conducted via a mailed questionnaire consisting of 21 close-

ended questions regarding patient-reported outcome and quality of life. Laparoscopic 

repair was successful in 98,1% (54/55) of the cases. The only conversion to open 

surgery was necessitated by a massive hepatomegaly minimizing the operative situs. 

Intraoperative complications occurred in one patient who suffered from 

pneumothorax. The median operative time was 96 minutes (range: 30-350). The 

median hospital stay was 9 days (range: 4-20). Overall 30-d Morbidity was found to be 

at 14,5% (8/55). The median duration of follow-up was 64 months (range: 4-176). The 

difference between pre- and post-operative symptom intensity was found to be 

significant for heartburn (p<0,001) and retrosternal/epigastric pain (p<0,05). The 

difference was found to be insignificant for dysphagia and bloating.  The majority of 

questioned patients assessed the decision to undergo surgery as correct [89,5%, 

(16/19)]. 
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2.2 Lightweight titanium-coated mesh versus standard weight polypropylene 

mesh in totally extraperitoneal inguinal hernia repair. [Appendix B] [50] 

 

This paper focuses on the outcomes of TEP repair using a standard weight (80 g/m2) 

polypropylene monofilament mesh with medium-sized pores (Prolene, Ethicon, 

Amesforth, The Netherlands) or a lightweight (35 g/m2) titanium-coated mesh with 

large pores (TiMesh light, Pfm, Cologne, Germany). The study included 138 patients 

with unilateral inguinal hernias. The polypropylene group (PP) consisted of 84 patients 

whereas the titanium-coated group (Ti) consisted of 54 patients. BMI, ASA 

classification and hernia size were comparable in both patient groups. Postoperative 

morbidity was similar in both study groups [PP vs. Ti: 9,6% (n=8) vs. 12,6% (n=7), 

p=0,96]. There was also no difference noted in clinically relevant reported pain at 24 

hours post-operatively [PP vs. Ti: 4,8% (n=4) vs. 1,9% (n=1), p=0,34]. At follow-up 

(mean time: 21,06 months, range: 9-48) there was also no statistically significant 

difference noted between the two groups regarding clinically relevant pain [PP vs. Ti: 

7,8% (n=5) vs. 8,3% (n=3), p=0,92]. There were no differences noted with respect to 

chronic inguinal pain lasting at least three months postoperatively [PP vs. Ti: 14% (n=9) 

vs. 5,5% (n=2), p=0,19]. Recurrence rate was also found to be statistically indifferent 

between the two groups [PP vs. Ti: 1,5% (n=1) vs. 0, p=0,42]. 
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2.3 Effect of previous lower abdominal surgery on outcomes following totally 

extraperitoneal inguinal hernia repair. [Appendix C] [51] 

 

Previous abdominal surgery is generally regarded as a contraindication for TEP. 

Nevertheless, data regarding this issue is surprisingly limited. The aim of this paper was 

to investigate the feasibility and safety of TEP repair in patients with history of lower 

abdominal surgery. The study included 301 consecutive patients with reducible groin 

hernias who underwent elective TEP repairs. One hundred and thirty-five patients 

(44,9%) had previously undergone lower abdominal surgery (PS patient group). No 

difference was noted regarding intra-operative complications between the two groups 

[nPS vs. PS: 0,6% (n=1) vs. 2,9% (n=4), p=0,11]. Conversion rate was also similar in both 

groups [nPS vs. PS: 0,6% (n=1) vs. 1,5% (n=2), p=0,44]. Post-operative morbidity was 

found to be comparable in both groups [nPS vs. PS: 1,2% (n=2) vs. 4,4% (n=6), p=0,08]. 

Immediate post-operative pain and dysesthesia did not differ significantly between the 

two study groups. At follow-up (mean time: 20,38 months, range: 3-48) no significant 

differences with respect to groin pain were noted (nPS vs. PS: 0,72±1,83 vs. 1,26±2,38 

p=0,13). Chronic inguinal pain lasting at least three months post-operatively was also 

insignificantly different between the two groups [nPS vs. PS: 11,9% (n=10) vs. 20% 

(n=13), p=0,17]. Three recurrences were noted at follow-up in the nPS group 

compared to a single recurrence noted in the PS group (p=0,44). 
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2.4 Meta-analysis of totally extraperitoneal (TEP) inguinal hernia repair in 

patients with previous lower abdominal surgery. [Appendix D] [52] 

 

 

In order to investigate whether the findings of the previous paper C can be generalized 

on a broader, international population, a Meta-analysis of studies was conducted 

comparing the feasibility and safety of laparoscopic TEP repair between patients with 

(PS) and without (NS) history of lower abdominal surgery. A total of seven comparative 

studies including 1675 cases (PS: 326, NS: 1331) were analyzed. The PS group was 

found to have a higher rate of intraoperative complications: {OR=2,85, 95%CI [1,28-

6,8]; p=0,02; 7 studies, I2=33%},  as well as a higher rate of post-operative morbidity 

{OR=2,14, 95% CI [1,28-3,58]; p=0,004; 5 studies, I2=0%}.  

Conversion rate was found to be higher in the PS group {OR=6,41, 95%CI [3,27-12,45]; 

p=0,001; 7 studies, I2=0%}. Peritoneal tears were also found to be significantly more 

frequent in cases with previous surgery {OR=1,79, 95%CI [1,16-2,76]; p=0,009; 6 

studies, I2=0%},  Post-operative seroma rate was found to be higher in the previous 

surgery patient group {OR=2,44, 95%CI [1,04-5,74]; p=0,04; 3 studies, I2=0%}. 

Operative time was higher for the PS group {OR=2,85, 95%CI [1,28-6,8]; p=0,02; 7 

studies, I2=33%}. The issue of chronic groin pain was addressed in four studies. Meta-

analysis of the results failed to demonstrate any significant differences between the 

two study groups.   

In total, one single recurrence was reported in the NS patient group. 
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*Fig 1-3 modifiziert nach [52]. 
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2.5 Electric cauterization of the hernia sac in laparoscopic ventral hernia repair 

reduces the incidence of post-operative seroma: a propensity score-

matched analysis. [Appendix E] [53] 

 

Despite an overall improved outcome, post-operative formation of seroma remains a 

common complication after laparoscopic ventral and incisional hernia repair. This 

paper examined the novel hypothesis that cauterization of the hernia sac without 

concomitant closure of the fascia defect significantly reduces the rate of postoperative 

seromas. In this study twenty cases of conventional IPOM repair (sIPOM) were 

matched 1:1 to twenty cases of IPOM with cauterization of the hernia sac (csIPOM). 

No postoperative seroma was noted in any of the cases in the csIPOM group in 

contrast to five patients (25%) in the control group [csIPOM vs sIPOM: 0 vs 25% (n=5), 

p<0.05].  

Operative time was found to be higher in the csIPOM group, nevertheless without 

reaching statistical significance [csIPOM vs sIPOM (time in min ± SD): 64.4±37.7 vs 

46.7±13.9, p=0.057]. Days on post-operative analgesic medication [csIPOM vs sIPOM 

(days ± SD): 4.05±1.93 vs 4.5±1.7, p=0.4], as well as length of in-hospital stay [csIPOM 

vs sIPOM (days ± SD): 5.25±1.9 vs 5.2±2.1, p=0.9] were also found to be similar.  

In conclusion, the above study confirmed the hypothesis that hernia sac cauterization 

in laparoscopic IPOM repair can significantly reduce the rate of postoperative seromas. 
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*Fig. 1 modifiziert nach [53] 
 

 



 44

3. DISCUSSION 

 

Paper A [49] 

Paper A was published at a time when data on the laparoscopic repair of large 

paraesophageal hiatal hernias was limited. It is of particular interest as it focuses on 

suture repair of the hiatal defect without any mesh reinforcement. This choice of 

repair was based on data demonstrating serious complications after routine use of 

prosthetic materials at the area of the gastroesophageal junction [54]. A case-series of 

28 interventions with mesh reinforcement of the hiatal closure identified new-onset 

post-operative dysphagia as the most common presenting symptom followed by 

epigastric pain and heartburn. Moreover, 23 out of 28 cases required re-operation 

with the most common adverse event observed being esophageal mesh erosion. Data 

from paper A demonstrate significantly lower intensity of epigastric pain (p=0,028) and 

no significant increase of dysphagia after primary hiatal closure alone (p=0,8), 

supporting the findings of the above-mentioned case series. At this point, it must be 

noted that complications seem to be independent of the type of mesh material or the 

configuration used, with the exception of biologic meshes that were not found to be 

responsible for esophageal erosion [54]. In regard to recurrence rates, the use of 

prosthetic mesh to reinforce the primary suture repair has been shown to 

demonstrate lower recurrence rates on short-term follow-up. This effect was, 

nevertheless, not present at long-term follow up. At four years similar recurrence rates 

were noted between the mesh and no-mesh study groups (54% vs. 59%; p=0,7) [55]. 

Meta-analytic data of four randomized controlled trials pooling the outcome of 406 

cases show that mesh reinforcement of the crural closure reduced recurrence rates 

16% vs. 27%) nevertheless not at a statistically significant level.   

Generally, despite the appeal of mesh reinforcement, consensus is lacking. Considering 

the fact that none of the reports used a mesh reinforcement without previously 

closing the crurae, it may be safely said that a proper suture hiatoplasty is not 

intended to be replaced by mesh placement alone.  

A second characteristic of the studied cohort in paper A is the fact that the majority of 

the repairs performed were combined with an anti-reflux procedure (94%, n=52). 

Gastroesophageal reflux symptoms are common among patients with large 
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paraesophageal hernias. Migration of the gastroesophageal junction into the 

mediastinum, the anatomically altered hiatus oesophagei, and the distorted, or in 

some cases even non-existent, angle of His, contribute to the impairment of the lower 

esophageal sphincter’s functionality.  As a result, most of the reports about 

paraesophageal hernia repair have included a fundoplication as part of the repair. A 

recent randomized controlled trial of 40 patients found significantly decreased reflux 

in the hernia repair with the fundoplication group compared to the hernia repair alone 

without concomitant fundoplication control group at 12-month follow-up. The most 

fearsome complication after anti-reflux procedures, dysphagia, did not differ 

significantly between the two groups [56]. Follow-up data from paper A support the 

above-mentioned findings. All patients who participated in the follow-up were dually 

operated with hiatoplasty and Nissen fundoplication. Symptom scores were post-

operatively significantly lower for heartburn (p<0,001) while dysphagia and bloating 

were not found to differ pre- and postoperatively.  

 

Paper B [50] 

Ever since the use of polypropylene mesh was introduced by Usher in the late 1990s 

for inguinal hernia repair, there has been ongoing debate regarding the most 

appropriate prosthetic material in different surgical settings [57]. Today, with more 

than 130 meshes being commercially available, the choice for the most appropriate 

one has become a rather challenging issue. The most commonly used materials in the 

modern era remain polypropylene and polyester polymers. An ever-growing variety of 

hybrid and composite meshes are being developed that combine desired 

characteristics in order to boost foreign material integration and improve adhesion 

formation. The basic goal of modern mesh manufacturers has been to produce a 

prosthetic material that possesses the minimum of bio-mechanical properties needed 

to withstand the in vivo tensions of the abdominal wall while, at the same time, 

triggering a limited foreign body reaction. Overall structural stability of the mesh 

depends vastly on the density of the material, most commonly termed as ‘weight’. 

Even though strict margins between various weight categories do not exist, the most 

commonly published density ranges include: heavyweight (>90 g/m2), medium weight 

(50-90 g/m2), lightweight (35-50 g/m2) and ultralightweight (<35 g/m2) [58]. The 
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maximum intra-abdominal pressure generated in a healthy adult is estimated at 

approximately 170 mmHg [59]. Using Laplace’s Law, the maximum tensile strength is 

calculated at 16 N/cm. Taking the above into consideration, heavy-weight meshes 

display four to six times the maximum tensile strength of the abdominal wall at the 

cost of significant inflammatory response, fibrosis and mesh shrinkage leading to 

foreign object feeling and, possibly, chronic pain symptoms [60] . This led the 

biomedical industry to produce meshes with larger pores between the mesh fibers. 

Pore size is proportionate to tissue ingrowth and incorporation to the groin tissues. 

Moreover, larger-pore meshes allow an easier macrophage passage in case of infection 

and enhanced fluid transport across the mesh, reducing seroma rates [60].  

An additional titanium coating to the polypropylene meshes has been shown to reduce 

chronic inguinal pain and foreign body sensation [61]. Although hundreds of 

publications exist comparing different mesh types, evidence regarding a head-to-head 

comparison of standard medium-weight polypropylene mesh and a low-weight 

tetanized mesh in TEP inguinal hernia repair is scarce. In paper B, we presented the 

first single-center data comparing the two above mentioned mesh categories with 

regard to short- and long-term outcome. In order to eliminate factors other than the 

type of mesh itself, only cases of unilateral hernias without the use of any fixation 

device were included. There were no differences noted between the two study groups 

regarding direct postoperative and chronic pain. Recurrence rate was also found to 

differ insignificantly between the two groups. In conclusion, no short- or long-term 

advantages could be demonstrated for any of the two investigated meshes over the 

other. This fact has not gone unnoticed among the hospital supply chain and the mesh 

industry, both of which attempt to limit vendor and mesh choice for economic 

benefits. This practice could force surgeons into a very small spectrum of prosthetic 

mesh choices in their surgical armamentarium which may not be optimal for all 

patients [62]. Hence, more single-center studies are needed conducting head-to-head 

comparison of various mesh types in order to draw more concrete conclusions about 

this crucial aspect of hernia repair.  
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Papers C [51] and D [52] 

The motivation to analyze our single-center data and publish paper C derived from the 

fact that the outcome of laparoscopic TEP inguinal hernia repair has only scarcely been 

investigated in patients with previous lower abdominal surgery. Even today, only eight 

comparative cohort studies exist, including paper C. The majority of surgeons regard 

prior abdominal surgery as an absolute contraindication for the extra-peritoneal 

approach. Associated adhesions of the myopectineal orifice render complete 

dissection of the latter and adequate identification of key anatomic landmarks, 

without any violation of the preperitoneal envelopes’ integrity a rather challenging 

surgical task. Nevertheless, numerous institutions specializing in minimally invasive 

surgery where the only absolute contraindication to laparoscopic TEP repair is inability 

to tolerate anesthesia, do exist.   

Personal experience has shown that the use of a spherical balloon dissector alone can 

sufficiently expand the pre-peritoneal space and provide an adequate field where the 

two working trocars can be inserted. Usually all three trocars are inserted over the 

mid-line. When appropriate, they can be inserted laterally in order to avoid any 

significant adhesions after previous median laparotomy. Care must be taken not to 

cause any peritoneal tears by excessively inflating the balloon. Once all trocars are in 

place, adhesiolysis continued with gentle and meticulous dissection. It is of paramount 

importance that the myopectineal orifice is adequately developed [63]. At least 2 cm 

between the bladder and the ligament of Cooper should be dissected in order to 

facilitate a more anatomical positioning of the mesh into the space of Retzius and 

ensure that mesh displacement after bladder distention does not occur. The 

peritoneum should be dissected laterally to allow for adequate placement of the 

mesh. Care should be taken to leave a fat layer on the lateral abdominal wall in order 

to avoid bleeding and minimize the risk of damaging laterally lying nerve branches.  

At this point it must be stated that the distorted anatomy of the previously operated 

lower abdominal wall complicates all of the above-mentioned surgical steps, 

proportionate to the degree of adhesions of the myopectineal space.  

The hypothesis of paper C was that laparoscopic TEP repair is a feasible and safe 

approach in the hands of experienced surgeons, regardless of the patients’ surgical 

history. Intra- and post-operative morbidity were found to be comparable in both 
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patient groups. Even at follow-up, no differences were noted with respect to chronic 

inguinal pain and recurrence rate.  

Since data was derived from an institution with expertise in laparoscopic TEP repair, 

the question of the extent to which the findings of paper C can be generalized beyond 

the study itself, remains open. In order to shed light in this direction, the first ever 

meta-analysis comparing patients with and without previous surgery was conducted. 

In paper D overall seven studies were included involving a total of 1657 cases. Primary 

outcomes were intra- and post-operative morbidity. For both outcomes, a statistically 

significant difference was noted favoring the patient group without prior surgery. 

Additionally, the same patient group was favored with regard to the majority of 

secondary endpoints, such as major intraoperative bleeding and conversion rate.  

The conclusions drawn from the meta-analytic data of paper D are not in line with 

those reached from paper C, a single center cohort. The hypothesis for this 

discrepancy is that, contrary to paper C, paper D provided data generated by 

institutions of unclear surgical expertise on the field. The level of experience was 

clearly stated in only two out of seven included studies of the meta-analysis. Three 

further studies reported that the operating surgeon was either a consultant or staff 

surgeon and in two other studies there was no information provided at all. 

Interestingly, in both papers in which the operating surgeon(s) had a high level of 

expertise , the outcome is in line with the findings of paper C [64] [65].  

The high degree of heterogeneity between the existing papers, with regard to the 

types of previous surgery, is a further factor that could explain the discrepancy of 

results. In paper C, it was chosen to exclude patients with previous laparoscopic 

appendectomy and previous open anterior hernia repair as those approaches do not 

alter the anatomy of the myopectineal orifice and have virtually no effect on the 

surgical field of a TEP repair. On the contrary, four out of seven meta-analyzed studies 

in paper D report that any type of lower abdominal surgery was included. This fact 

probably reduces the quality of the conducted studies by generating inhomogeneous 

patient groups which are not appropriate for the control of the null hypothesis. 

In conclusion, after the conduction of two different studies, it can be stated that 

laparoscopic TEP inguinal hernia repair in patients with previous lower abdominal 
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surgery is technically challenging and should be undertaken exclusively by surgeons 

with experience in the field of advanced laparoscopic surgery. 

 

Paper E [53] 

Postoperative seroma formation after laparoscopic intraperitoneal onlay mesh repair 

(IPOM) is one of the most common occurrences after this procedure with various 

effects on patients, ranging from minor to major septic complications. Seroma is 

generally defined as the collection of serum, lymphatic fluid and liquefied fat in a 

contained space. Seromas develop in virtually all patients during the early post-

operative course after hernia surgery, without being necessarily symptomatic. 

Therefore, a consistent definition of seroma in the literature is lacking, a fact that 

results in a wide range of reported incidence ranging from 0,5 to 78% after standard 

laparoscopic IPOM repair (sIPOM) [66] [67].   

Transcutaneous closure of the fascia defect is a method that eliminates dead space, 

nevertheless its effectiveness regarding prevention of seroma formation has not yet 

been proven [68]. The effect of closure of the hernia defect in laparoscopic IPOM 

repair (IPOM-Plus) on seroma formation has been investigated, demonstrating mixed 

results. More specifically, the above-mentioned technique was compared to the 

sIPOM approach in the reports by Zeichen et al. [69] and by Clapp et al. [70] 

demonstrating post-operative seroma rates of 11,4% vs, 4.3% and 5,6% vs. 27,8% 

respectively. Moreover IPOM-Plus was not found to be superior to sIPOM in an RCT 

comparing the two methods, with regard to seroma formation [71].  

Hernia sac cauterization was conceived as an alternative to IPOM-Plus. It was 

hypothesized that cauterization with monopolar current of the hernia sac and its 

surrounding peritoneum, without fascia defect closure, acts as a protective measure 

against seroma formation. We believe that this effect is based on two different 

mechanisms. The first mechanism is the destruction of the inflammatory exudate-

producing mesothelial cells of the peritoneum. The second mechanism is the 

elimination of dead space by formation of adhesions between the prosthetic mesh and 

the cauterized tissue.  
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Paper E included 40 cases of primary reducible ventral hernias. One-to-one propensity 

score matching was performed in order to form two groups with weighted relevant 

risk-factors such as BMI and hernia defect area.  

The patient group in which cauterization was performed was found to have 

significantly less seromas compared to the control group [0 vs. 25% (n=5), p<0,05].  

The first report of this method, combined with IPOM-Plus was described 16 years ago, 

demonstrating favorable results regarding post-operative seroma rate [72]. To our 

knowledge, paper E is the first study to demonstrate the efficacy and safety of the 

above-mentioned technique without additional closure of the hernia defect. As our 

experience with cauterization in the setting of laparoscopic IPOM repair grows and our 

patient cohort increases, more data become gradually available in order to further 

verify the findings of our primary analysis.  
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4. SUMMARY 

 

Even though laparoscopic hernia repair has proven itself over time as safe and feasible, 

its evolution continues as we approach the third decade of the twenty-first century. A 

continuous inflow of new technical approaches, new devices and new prosthetics 

exists, each conceived to further optimize our patients’ outcome. The aim of this 

cumulative work is to shed light on current controversial issues of laparoscopic hernia 

surgery that largely remain unstudied.  

The efficacy and safety of the laparoscopic approach was investigated in a series of 

patients with large type III and IV hiatal hernias, providing data supporting posterior 

hiatoplasty without routine mesh reinforcement of the hiatus. Moreover, concomitant 

Nissen fundoplication was found to significantly reduce heartburn without causing any 

new-onset dysphagia and/or bloating.  

My next included work focused on the outcomes of laparoscopic total extraperitoneal 

hernia repair (TEP) using a standard weight polypropylene monofilament mesh with 

medium-sized pores or a lightweight titanium-coated mesh with large pores. No 

significant differences were noted in the clinical outcome between the two prosthetic 

materials.  

I further investigated current controversies in the TEP hernia repair by examining the 

feasibility and safety of the technique in patients with a history of lower abdominal 

surgery. It was found that, in a specialized setting, previous lower abdominal surgery 

should not be considered a contraindication for laparoscopic TEP repair. In order to 

reveal the extent to which the findings of this single-center study can be generalized 

beyond the study itself, I conducted the first Meta-analysis of studies regarding this 

subject. The results showed that most outcomes were inferior in patients with 

previous abdominal surgery, suggesting that TEP repair in this patient group should be 

undertaken exclusively by surgeons with experience in the field of advanced 

laparoscopy.  

My next work concentrated on the development of seroma after laparoscopic 

intraperitoneal onlay mesh repair of ventral/incisional hernias (IPOM). A novel 

technique of cauterization of the hernia sac without closure of the fascia defect was 
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investigated and was found to significantly reduce the rate of postoperative seromas, 

compared to the standard laparoscopic IPOM approach. 

In conclusion, my habilitation thesis provides novel insights into multiple aspects of the 

ever-evolving field of laparoscopic hernia repair and constitutes a basis for research 

and further discussion on this subject that affects several thousands of patients 

worldwide.  

 

Zusammenfassung 

 

Obwohl sich die laparoskopische Hernienchirurgie seit Jahren als sicher durchführbar 

und praktikabel erwiesen hat, schreitet die Entwicklung dieser Methode auch in der 

dritten Dekade des 20. Jahrhunderts weiter voran. Stetig werden neue Zugangswege, 

Instrumente und Netze vorgestellt, mit dem Ziel das Outcome der Patienten weiter zu 

verbessern. Das Ziel dieser kumulativen Abhandlung ist es, ein Licht auf die stetigen 

Kontroversen der laparoskopischen Hernienversorgung zu werfen, von denen viele bis 

heute ohne wissenschaftliche Basis geführt werden. Die Effizienz und Sicherheit der 

laparoskopischen Versorgung großer Typ III und Typ IV Hiatushernien wurde an einer 

Serie von Patienten untersucht. Die erhobenen Daten sprechen für eine hintere 

Hiatoplastik ohne routinemäßige Netzimplantation. Des Weiteren führte eine 

simultane Fundoplikatio nach Nissen zu einer signifikanten Reduktion von 

retrosternalen Schmerzen ohne das Neuauftreten von Dysphagie oder Gas-bloating 

Phänomen zu begünstigen. Die nächste eingeschlossene Arbeit befasst sich mit der 

total extraperitonealen Hernioplastik (TEP) unter Verwendung von mittel-porigen, 

standard-weight Polypropylene Netzen versus großporigen, light-weight 

titanbeschichteten Netzen. Die Studie konnte keinen signifikanten Unterschied im 

Outcome bezüglich der verwendeten Materialien aufzeigen. Weiterhin habe ich die 

aktuelle Kontroverse bezüglich der Sicherheit und Anwendbarkeit der total 

extraperitonealen Leistenhernienversorgung (TEP) bei Patienten nach stattgehabten 

Eingriffen im Unterbauch beleuchtet. Die Studie zeigte, dass bei entsprechender 

Expertise eine vorangegangene Operation im Unterbauch keine absolute 

Kontraindikation zur TEP darstellt. In dem Bemühen herauszufinden in welchem Maße 

sich die Ergebnisse unserer Studie eignen, eine generelle Empfehlung auszusprechen, 
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habe ich eine Metaanalyse aller Studien zu diesem Thema durchgeführt. Die 

Ergebnisse dieser Metaanalyse zeigen ein schlechteres Outcome nach TEP im Falle 

vorangegangener Unterbaucheingriffe, so dass diese Methode nur Chirurgen mit 

ausgeprägter laparoskopischer Erfahrung empfohlen werden kann. Meine nächste 

eingeschlossene Arbeit befasst sich mit der Entstehung postoperativer Serome nach 

Intraperitonealer Onlay Mesh Plastik (IPOM) zur Versorgung ventraler 

Bauchwandhernien. Eine modifizierte Version der herkömmlichen IPOM Operation, bei 

welcher der Bruchsack elektrokoaguliert und die Bruchlücke nicht mittels zusätzlicher 

Fasziennaht verschlossen wurde, zeigte ein signifikant reduziertes Auftreten dieser 

Serome. Zusammenfassend bietet meine Habilitationsarbeit neue Einblicke in 

verschiedene Aspekte und Kontroversen der sich stetig weiterentwickelnden, 

laparoskopischen Hernienversorgung. Sie stellt eine Basis für weitere Forschung und 

Diskussion dar, in einem chirurgischen Feld das jährlich viele tausend Patienten 

weltweit betrifft. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 54

5. ABBREVIATIONS 

 

ASA American Society of Anesthesiologists 

BMI Body Mass Index 

IPOM Intra-peritoneal onlay mesh repair 

P Pressure 

r Radius 

RCT Randomized controlled study 

SD Standard deviation 

T Tension 

TAPP Trans-abdominal pre-peritoneal repair 

TEP Totally extra-peritoneal repair 

W Wall thickness 
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